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©  A  relieved  plastic  floor  tile  rolling  press  having 
an  automatic  alignment  device  comprising  a  surface 
roller  (11)  from  which  a  surface  substratum  (12)  with 
plane  patterns  printed  thereon  is  unwound,  a  press- 
ing  roller  (13)  on  which  recessed  carves  shaped  the 
same  as  the  plane  patterns  are  formed  to  form 
relieved  patterns  on  the  plastic  tile,  and  a  sensing 
device  (14)  to  detect  the  lateral  deviation  and  also 
detect  (15)  the  longitudinal  location  of  the  surface 
substratum.  The  sensing  device  also  comprises  a 
sensor  (19)  to  detect  the  rotational  location  of  the 
pressing  roller.  The  information  detected  by  the 
sensing  device  is  then  sent  to  microprocessors  to 
adjust  the  lateral  location  of  the  surface  substratum 
and  eliminate  the  difference  between  the  longitudinal 
location  of  the  surface  substratum  and  the  rotational 
location  of  the  pressing  roller. 
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The  present  invention  relates  generally  to  a 
relieved  plastic  floor  tile  manufacturing  apparatus 
and  in  particular  to  one  having  an  automatic  align- 
ment  device  to  correct  the  deviation  and  misalign- 
ment  occurring  in  pressing  the  floor  tile. 

Generally  speaking,  plastic  floor  tile  comprises 
two  groupings.  One  only  has  plane  patterns  printed 
thereon  and  the  other  has  a  relieved  surface  for 
forming  the  printed  patterns.  The  latter  is  obviously 
more  beautiful  than  the  former.  However,  it  is  very 
hard  to  have  the  relieved  patterns  in  exact  align- 
ment  with  the  printed  patterns  during  the  process 
of  pressing.  The  misalignment  of  the  patterns  re- 
sults  in  a  poor  quality  and  bad-looking  floor  tile. 

In  general,  the  process  of  making  plastic  floor 
tile  includes  solidifying  the  base  materials  by 
steaming,  breaking  the  solidity  to  pieces,  heating 
and  rolling  to  desired  thickness,  pressing  to  bond 
the  surface  substratum  and  the  base  together,  and 
cooling  and  cutting  to  desired  size  and  shape.  It  is 
at  the  process  of  pressing  the  surface  and  the  base 
together  that  the  misalignment  occurs.  To  over- 
come  the  misalignment,  it  is  necessary  to  adjust 
the  orientation  and  speed  of  the  surface  substratum 
on  which  the  plane  patterns  are  printed  so  as  to 
have  the  recessed  carving  formed  on  a  pressing 
roller  exactly  match  the  plane  patterns. 

It  is  therefore  the  object  of  the  invention  to 
provide  a  relieved  plastic  floor  tile  rolling  press  with 
an  automatic  alignment  device  which  can  adjust  the 
relative  position  of  the  surface  substratum  to  the 
pressing  roller  so  that  when  the  surface  substratum 
and  the  base  are  pressed  together  and  the  relieves 
are  formed  by  the  pressing  roller,  the  relieved 
patterns  exactly  align  with  the  plane  patterns  print- 
ed  on  the  surface  substratum. 

To  achieve  the  object,  there  is  provided  a 
relieved  plastic  floor  tile  rolling  press  having  an 
automatic  alignment  device.  The  rolling  press  com- 
prises  a  surface  roller  from  which  a  surface  sub- 
stratum  with  plane  patterns  printed  thereon  is  un- 
wound,  a  pressing  roller  on  which  recessed  carves 
shaped  the  same  as  the  plane  patterns  are  formed 
to  form  relieved  patterns  on  the  tile,  and  a  sensing 
device  to  detect  the  lateral  deviation  and  also  de- 
tect  the  longitudinal  location  of  the  surface  substra- 
tum.  The  sensing  device  also  comprises  a  sensor 
to  detect  the  rotational  location  of  the  pressing 
roller.  This  information  detected  by  the  sensing 
device  is  then  sent  to  microprocessors  to  adjust 
the  lateral  location  of  the  substratum  and  eliminate 
the  difference  between  the  longitudinal  location  of 
the  surface  substratum  and  the  rotational  location 
of  the  pressing  roller. 

The  above  object,  as  well  as  other  aspects,  of 
the  invention  will  be  readily  ascertained  from  the 
more  detailed  description  of  the  preferred  embodi- 
ment  of  the  invention  which  follows,  reference  be- 

ing  had  to  the  attached  drawings,  in  which 
Fig.  1  is  a  schematic  view  of  the  relieved  plastic 
floor  tile  rolling  press  with  an  automatic  align- 
ment  device  in  accordance  with  the  present 

5  invention;  and 
Fig.  2  is  a  schematic  view  of  the  mechanism  to 
laterally  adjust  the  surface  roller. 
With  reference  to  the  drawings,  the  relieved 

plastic  floor  tile  rolling  press  in  accordance  with  the 
io  present  invention,  generally  designated  by  refer- 

ence  numeral  10,  comprises  a  surface  roller  11 
around  which  an  elongated  sheet  of  surface  sub- 
stratum  12  with  plane  patterns  printed  thereon  is 
wound,  a  pressing  roller  13  which  has  a  recessed 

75  pattern  similar  to  the  plane  patterns  formed  there- 
on,  and  a  sensing  device  comprising  a  lateral  de- 
viation  sensor  14  and  a  longitudinal  location  sensor 
15,  both  of  which  are  disposed  on  a  third  roller  16 
passively  following  the  movement  of  the  surface 

20  substratum  12  so  that  the  sensors  14  and  15  can 
detect  the  lateral  deviation  and  the  longitudinal 
location  of  the  surface  substratum  by  sensing  a 
reference  line  17  and  a  series  of  longitudinally- 
disposed  and  equally-spaced  sense  lines  18  print- 

25  ed  on  the  surface  substratum  12. 
The  sensing  device  further  comprises  a  rota- 

tional  location  sensor  19  which  detects  a  plurality 
of  sensing  points  20  equally  spaced  around  a 
phantom  circle  on  one  end  of  the  pressing  roller  13 

30  and  a  plurality  of  sense  lines  21  disposed  around 
the  same  end  of  the  pressing  roller  13.  The  outputs 
of  the  rotational  location  sensor  19  are  sent  to  a 
first  memory  and  calculation  element  22  and  then 
compared  with  the  data  stored  in  a  second  mem- 

35  ory  and  calculation  element  23  which  stores  the 
information  obtained  from  the  longitudinal  location 
sensor  15  so  as  to  determine  the  difference  be- 
tween  the  longitudinal  location  of  the  surface  sub- 
stratum  12  and  the  rotational  location  of  the  press- 

40  ing  roller  13.  This  comparison  is  done  and  handled 
by  a  central  microprocessor  24. 

To  adjust  the  surface  substratum  12  in  re- 
sponse  to  the  detected  deviation  and  difference,  a 
support  25  on  which  the  surface  roller  1  1  is  fixed  is 

45  laterally  slidable  (for  example  disposed  on  rollers 
or  balls  30)  on  a  plane  generally  parallel  with  the 
tile  surface  12  under  the  actuation  of  a  motor  26 
which  is  controlled  by  a  microprocessor  27.  The 
microprocessor  27  receives  signals  from  the  lateral 

50  deviation  sensor  16,  processes  the  signals  and 
then  sends  out  commands  to  the  motor  26  to 
eliminate  the  lateral  deviation  of  the  surface  sub- 
stratum  12. 

In  order  to  adjust  the  difference  between  the 
55  longitudinal  location  of  the  surface  substratum  12 

and  the  rotational  location  of  the  pressing  roller  13, 
an  electro-magnetic  brake  28  is  disposed  at  each 
end  of  the  surface  roller  11.  These  brakes  28  are 
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controlled  by  the  central  microprocessor  24  to  gen- 
erate  magnetic  forces  and  apply  these  forces  on 
the  surface  roller  1  1  to  retard  it  so  as  to  adjust  the 
speed  thereof.  As  a  result,  the  longitudinal  feed  of 
the  surface  substratum  12  is  adjusted  to  match  the  5 
rotational  speed  of  the  pressing  roller  13. 

To  conclude,  the  plastic  floor  tile  which  is  con- 
stituted  by  a  base  substratum  29  (and  may  include 
an  intermediate  laminar  bond  thereon)  and  the  sur- 
face  substratum  12  is  fed  through  the  surface  roller  10 
11,  passing  through  the  third  roller  16  at  which 
lateral  deviation  and  longitudinal  location  of  the 
plastic  floor  tile  are  detected  by  the  lateral  de- 
viation  sensor  14  and  the  longitudinal  location  sen- 
sor  15  with  the  help  of  the  reference  line  17  and  is 
the  sense  lines  18  printed  on  the  surface  substra- 
tum  12,  and  finally  pressed  together  by  the  press- 
ing  roller  13  forming  the  relieved  patterns.  The 
rotational  location  of  the  pressing  roller  13  is  de- 
tected  by  the  rotational  location  sensor  19  with  the  20 
help  of  the  sensing  points  20  and  the  sense  lines 
21  disposed  on  the  pressing  roller.  The  information 
of  the  longitudinal  location  of  the  surface  substra- 
tum  12  and  the  rotational  location  of  the  pressing 
roller  13  are  respectively  stored  in  the  first  and  25 
second  memory  and  calculation  elements  23  and 
22  and  compared  by  the  central  microprocessor  24 
which  in  turn  issues  commands  to  control  the 
electro-magnetic  brakes  28  so  as  to  adjust  the 
speed  of  the  surface  roller  11.  The  information  of  30 
lateral  deviation  detected  by  the  lateral  deviation 
sensor  14  is  processed  by  the  microprocessor  27 
to  control  the  motor  26  so  as  to  laterally  move  the 
support  25  to  eliminate  the  lateral  deviation. 

35 
Claims 

1.  A  relieved  plastic  floor  tile  rolling  press  with  an 
automatic  alignment  device,  wherein  said  plas- 
tic  floor  tile  is  constituted  by  a  base  subs-  40 
bratum  including  an  intermediate  laminar  and  a 
surface  substratum  having  plane  patterns  print- 
ed  thereon,  characterised  in  that  said  rolling 
press  comprises: 

a  surface  roller  which,  with  said  surface  45 
substratum  having  a  reference  line  and  a  plu- 
rality  of  longitudinally-disposed  and  equally- 
spaced  sense  lines  printed  thereon  and  wound 
therearound,  is  fixed  on  a  laterally  slidable 
support  and  has  at  each  end  thereof  an  so 
electro-magnetic  brake  disposed  to  control  the 
speed  thereof  and  thus  the  unwinding  speed  of 
said  surface  substratum; 

a  pressing  roller  which  has  carved  figures 
with  the  same  pattern  as  the  plane  pattern  55 
formed  thereon  to  form  relieved  patterns  on 
said  substratums  and  a  plurality  of  sense  lines 
disposed  around  one  end  thereof  and  a  plural- 

ity  of  sensing  points  disposed  around  a  phan- 
tom  circle  on  the  same  end  of  said  pressing 
roller  so  as  to  be  detected  by  a  rotational 
location  sensor; 

a  sensing  device  which  comprises  a  lateral 
deviation  sensor  to  sense  said  reference  line 
and  a  longitudinal  location  sensor  to  detect 
said  sense  lines  printed  on  said  surface  sub- 
stratum; 

a  first  microprocessor  which  receives  de- 
viation  signal  from  said  lateral  deviation  sensor 
when  said  base  substratum  and  said  surface 
substratum  are  fed  through  said  surface  roller 
and  said  pressing  roller  and  said  reference  line 
is  detected  by  said  lateral  deviation  sensor  and 
then  sends  commands  to  actuate  a  motor  to 
laterally  move  said  slidable  support  so  as  to 
eliminate  the  lateral  deviation  of  said  surface 
substratum;  and 

a  second  microprocessor  which  receives 
signals  from  a  first  memory  and  calculation 
element,  which  receives  outputs  from  said  ro- 
tational  location  sensor  and  processes  and 
stores  the  outputs,  and  a  second  memory  and 
calculation  element,  which  receives  outputs 
from  said  longitudinal  location  sensor  and  pro- 
cesses  and  stores  the  outputs,  and  compares 
said  signals  to  obtain  the  difference  between 
the  rotational  location  of  said  pressing  roller 
and  the  longitudinal  location  of  said  surface 
substratum  so  as  to  control  the  speed  of  said 
surface  roller  and  thus  the  unwinding  speed  of 
said  surface  substratum  by  energizing  and  de- 
energizing  said  electro-magnetic  brakes  to 
match  the  rotational  speed  of  said  pressing 
roller  and  thus  making  the  plane  patterns  print- 
ed  on  said  surface  substratum  exactly  match 
said  carved  patterns  formed  on  said  pressing 
roller. 

2.  A  relieved  plastic  floor  tile  rolling  press  with  an 
automatic  alignment  device  as  claimed  in 
Claim  1  wherein  said  slidable  support  is  dis- 
posed  on  a  plurality  of  rollers. 
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